The magnetic investigations of potassium holmium double tungstate KHo(WO 4 ) 2 have been performed. The results of measurements of magnetic susceptibility and magnetization as a function of both temperature (T = 0.5 -100 K) and magnetic field (up to 2 T) are presented. 
Introduction
The double tungstate crystals are very interesting hosts for rare-earth (RE) ions. They are characterized by a strong magnetic anisotropy, low local symmetry, lowdimensional magnetic structure and exhibit strong spinlattice coupling [1] [2] [3] [4] [5] [6] [7] [8] [9] . The unusual physical properties of RE double tungstates are attributed by the partly filled 4 -electron shell of rare earth ions [10, 11] . In the * E-mail: borow@ifpan.edu.pl KHo(WO 4 ) 2 , crystals all the energy levels of Ho 3+ ions are singlets [12] , unlike from KRE(WO 4 ) 2 with RE = Dy, Er, Gd, Yb, where all the energy levels are duplets.
In this paper, the new unusual results of magnetic measurements of potassium-holmium double tungstate are presented over the temperature range of 0.5 -100 K.
Experimental
The potassium holmium double tungstate KHo(WO 4 ) 2 single crystals have been grown by the top-seeded solution growth method (TSSG) [13] . It crystallizes in the mono-clinic crystal structure (space group C2/c). This structure is characteristic of other rare earth double tungstates and belong to the chain-layered systems. Holmium is surrounded by eight oxygen ions and is located on the C2 point symmetry site. The temperature dependences of magnetic susceptibility of KHo(WO 4 ) 2 compound were investigated over the temperature range of 5 -100 K in magnetic fields up to 1.5 T by means of a vibrating magnetometer. Temperatures from 5 K down to 1.8 K were obtained by pumping of He 4 , and further low temperatures down to 0.5 K -by pumping of He 3 . Since the crystal belongss to the monoclinic system, not all of its magnetic axes have to coincide with the crystallographic axes. Angular dependences of magnetization have allowed the determination of the magnetic axes, of which the axis coincides with the crystalline axis and the and axes lies in the crystallographic plane. The magnetic and axes correspond to the directions of maximal and minimal values of magnetization in the plane, respectively. The angle between the and axes is of 15°and the axis is set at an angle of 55°to the axis. In experiments the magnetic field was applied along the magnetic axes.
Magnetic properties of singlet magnet KHo(WO 4 ) 2
The temperature dependences of magnetic susceptibility along the three magnetic axis are presented in Figures  1 and 2 . The anisotropy of susceptibility was observed across all temperature intervals (Fig. 2) . The presence of strong anisotropy is confirmed by the magnetization data (Fig. 3) . It is due to the influence of low symmetry crystalline field acting on the Ho 3+ ions. At T∼20 K, the temperature dependences of susceptibility along the and directions change the angle of inclination (Fig. 2) , what may be connected with possible structure phase transition [12] . Note that the inclination angle of 1/χ(T) curve along the axis does not change. The temperature dependences of susceptibility along the and directions ( Fig. 1) were analyzed in the temperature interval from 0.5 to 100 K. The fitting of experimental data was made using the Curie-Weiss law:
The parameters derived from fitting of the experimental data along the and axes in the temperature interval of 0.5-20 K are as follows: χ 0 =-0.0021 emu/mol, χ 0 =−0 0113 emu/mol, C =9.9 emu K/mol and ical for paramagnetic materials (Fig. 3) . We aim to investigate the behavior of magnetic field dependence of magnetization along the axis. The experimental M(H) curves demonstrates an unusual hysteresis without coercivity and remanence. Similar behavior of magnetization as a function of magnetic field for related compounds was not found and is completely incomprehensible. In Summary, a strong anisotropy of magnetic properties and anomalous 1/χ(T) behavior along the and axes as well as an unusual hysteresis of the M(H) curve along the axis were found. Previous studies of magnetic properties of rare-earth double tungstates have shown that the anisotropy of magnetic properties observed is due to a low symmetry crystal field acting on rare earth ion. This statement is valid for the investigated crystal.
